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is supplied to the circuit 22. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is electronic equipment equipped with the semiconductor integrated circuit which contains the 1st 
circuit and 2nd circuit which have the normal mode and a standby mode, and an electric power supply 
means to supply power to said semiconductor integrated circuit, 

The mode control means which is built in said 1st circuit and makes the mode of operation of said 
semiconductor integrated circuit said normal mode or said standby mode, 

When said mode control means makes the mode of operation of said semiconductor integrated circuit 
said normal mode When the power generated in said electric power supply means is supphed to said 1st 
and 2nd circuits and said mode control means makes the mode of operation of said semiconductor 
integrated circuit said standby mode Electronic equipment characterized by having the electric power 
supply control means to which it is supposed that said 2nd circuit is not supphed while supplying the 
power generated in said electric power supply means to said" 1st circuit. 
[Claim 2] 

Tt has a storage means further. 

Said 2nd circuit includes the operation means connected to said storage means, 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is electronic equipment equipped with the semiconductor integrated circuit which contains the 1st 
circuit and 2nd circuit which have the normal mode and a standby mode, and an electric power supply 
means to supply power to said semiconductor integrated circuit, 

The mode control means which is built in said 1st circuit and makes the mode of operation of said 

semiconductor integrated circuit said normal mode or said standby mode, 

When said mode control means makes the mode of operation of said semiconductor integrated circuit 
said normal mode When the power generated in said electric power supply means is supplied to said 1st 
and 2nd circuits and said mode control means makes the mode of operation of said semiconductor 
integrated circuit said standby mode Electronic equipment characterized by having the electric power 
supply control means to which it is supposed that said 2nd circuit is not supphed while supplying the 
power generated in said electric power supply means to said 1st circuit. 
[Claim 2] 

It has a storage means further, 

Said 2nd circuit includes the operation means connected to said storage means, 

Said mode control means is electronic equipment according to claim 1 which perfomis the 

predetermined program stored in said storage means to said operation means when said semiconductor 

integrated circuit is made to change from said standby mode to said normal mode. 

[Claim 3] 

Said 2nd circuit includes an operation means, 

Said mode control means holds the Wake rise information which shows the factor which makes said 

semiconductor integrated circuit change to said normal mode in said standby mode, 

Said operation means is electronic equipment according to claim 1 which specifies said factor according 

to said Wake rise information when said mode control means makes said semiconductor integrated 

circuit change from said standby mode to said normal mode. 

[Claim 4] 

Said 2nd circuit is an operation means, 

An interruption means to perform interruption processing to tasking by said operation means is included, 

Said mode control means holds the Wake rise information which shows the factor which makes said 

semiconductor integrated circuit change to said normal mode in said standby mode, 

Said interruption means is electronic equipment according to claim 1 which performs said interruption 

processing according to said Wake rise information after said mode control means makes said 

semiconductor integrated circuit change from said standby mode to said normal mode. 

[Claim 5] 

Said 1st circuit is electronic equipment including a storage means to perform refresh actuation using the 
power supplied from said ****** means also in said standby mode according to claim 1. 
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[Claim 6] 

Said mode control means is electronic equipment according to claim 5 which it carries out to not making 

power supply to said storage means in said standby mode to said electric power supply means in not 

making data hold for a pre-storage means in said standby mode. 

[Claim 7] 

Said 2nd circuit, 

Internal circuitry, 

Electronic equipment including an input means to supply the signal with which potential level was fixed 
according to the control signal supplied in said standby mode while inputting the signal outputted from 
said 1st circuit and supplying said internal circuitry to said internal circuitry according to claim 1. 
[Claim 8] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the configuration and approach for reduction of the electronic equipment driven 
for example, with a dc-battery power source, the electric power supply approach, especially power 
consumption. 
[0002] 

[Description of the Prior Art] 

As for pocket devices, such as a cellular phone, PDA (Personal Digital Assistants), and a luggable 
computer, it is common to use the dc-battery as a power source. A dc-battery drive mold system consists 
of a system LSI (Large Scale Integrated Circuit: large-scale integrated circuit), a dc-battery, power 
control IC (Integrated Circuit: integrated circuit), etc. System LSIs are CPU, memory, and LSI that 
integrated various circumference functional block for one chip. Recently, it has not only a message 
function but a communication link, a processing facility, etc. of multimedia as a function of a pocket 
device, and detailed-ization of a system LSI is progressing. For example, detailed-ization of 0.3 
micrometers or less is carried out. 
[0003] 

Since power consumption awaits and the die length of time amount is specified by the portable mold 
electronic equipment of dc-battery drive molds, such as a cellular phone, reduction of power 
consumption is important. For example, supply of a clock is suspended in the following patent reference 
1 , always carrying out power-source ON of the system LSI, and the method of changing into a standby 
condition and reducing the power consumption at the time of standby is indicated. 
[0004] 

[Patent reference 1] 

IP,2002-170933,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

Since the power source always turned on the approach given in the patent reference 1 to the system LSI, 
the subthreshold level leakage current of the transistor of a system LSI, for example, MOS(Metal Oxide 
Semiconductor: metal oxide semiconductor) LSI, dropped off, and it had the problem more than which 
the power consumption at the time of standby increases. Subthreshold level leakage current is a current 
on which an MOS transistor flows toward low supply voltage from high supply voltage also in the time 
of un-operating. 
[0006] 

In MOSLSI, raising the threshold electrical potential difference of a transistor generally is made as a 
cure which decreases subthreshold level leakage current. Raising a threshold electrical potential 
difference can make by process tuning and the method of giving substrate potential. However, when a 
normal operation condition is considered, raising the threshold electrical potential difference of a 
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transistor is connected with reducing the rate of a device, and there is a problem which is not suitable in 
application with a high-speed working speed. 

[0007] 

As other approaches of controlling subthreshold level leakage current, it is reducing supply voltage. In 
the semantics of improvement in the speed, this approach is also unsuitable and impossible for moreover 
intercepting a current completely. Therefore, it has been a very difficult technical problem that the 
working speed which is the typical index of the performance of LSI, and power consumption are 
elements which always conflict, and raise both engine performance. 
[0008] 

Furthermore, it is possible to reduce the power consumption at the time of standby by controlling to turn 
off a power source at the time of standby as a configuration to which power control IC and a system LSI 
are considered as a separate configuration, form the control signal of ON/OFF. of a power source and a 
power source in in power control IC, and supply the control signal of ON/OFF of a power source and a 
power source from power control IC to a system LSI. Usually, including the complicated digital circuit 
for generating a control signal in power control IC, since power control IC is considered as the 
configuration of analog IC circuits, such as a regulator, required the man day which newly designs 
power control IC, and it had the problem which the cost of the power control IC itself goes up. 
[0009] 

Therefore, the purpose of this invention is to offer electronic equipment with it, and the electric power 
supply approach. [ able it to be unnecessary to include the digital circuit which sets the power source of 
LSI at the time of standby to OFF in power control IC, it to prevent subthreshold level leakage current, 
and to reduce the power consumption at the time of standby ] 

[0010] 

[Means for Solving the Problem] 

In order to solve the technical problem mentioned above, invention of claim 1 is electronic equipment 
equipped with the semiconductor integrated circuit which contains the 1st circuit and 2nd circuit which 
have the normal mode and a standby mode, and an electric power supply means to supply power to a 
semiconductor integrated circuit. 

The mode control means which is built in the 1st circuit and makes the mode of operation of a 

semiconductor integrated circuit the normal mode or a standby mode, 

When the power generated in the electric power supply means when a mode control means made the 
normal mode the mode of operation of a semiconductor integrated circuit is supplied to the 1st and 2nd 
circuits and a mode control means makes a standby mode the mode of operation of a semiconductor 
integrated circuit, while supplying the power generated in the electric power supply means to the 1st 
circuit, it is electronic equipment characterized by having the electric power supply control means to 
which it is supposed that the 2nd circuit is not supplied. 
[0011] 

Invention of claim 8 is the electric power supply approach which supplies the power generated by the 
electric power supply means to a semiconductor integrated circuit in electronic equipment including the 
semiconductor integrated circuit which contained the 1st circuit and 2nd circuit which have the normal 
mode and a standby mode, and an electric power supply means. 

It is the electric power supply approach characterized by supplying the power generated in the electric 
power supply means when the mode of operation of a semiconductor integrated circuit was the normal 
mode to the 1st and 2nd circuits, and not supplying the 2nd circuit while supplying the power generated 
in the electric power supply means to the 1st circuit, when the mode of operation of a semiconductor 
integrated circuit is a standby mode. 
[0012] 

Since the power source of the Maine circuit which occupies the big field of an integrated circuit in the 
state of standby is set to OFF, the subthreshold level leakage current in a standby condition can be 
reduced, and the power consumption in a standby condition can be reduced. Moreover, it is not 
necessary to include the digital circuit for controlling ON/OFF of a power source in the power control 
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circuit of the configuration of an analogue integrated circuit, and can perform newly designing IC of a 
power control circuit as it is unnecessary. Furthermore, since a standby control circuit holds the 
information on the Wake rise factor when carrying out the Wake rise from a standby condition, when the 
power source of the Maine circuit is set to ON after that, CPU can specify the Wake rise factor 
immediately and the processing of it corresponding to the specified Wake rise factor is attained. 
[0013] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing. Drawing 1 
shows the configuration of the whole 1 operation gestalt. A reference mark 1 shows dc-battery drive 
mold systems, such as PDA and a cellular phone, as a whole. A reference mark 2 shows the system LSI 
(for example, MOSLSI) which controls a system 1. A reference mark 3 shows the power control circuit 
which has the regulator which supplies a power source to a system LSI 2, and a reference mark 4 shows 
a dc-battery. 
[0014] 

The system LSI 2 has the standby control circuit 21, the Maine circuit 22, and e(embedded) DRAM 
(Dynamic Random Access Memory)23. Each circuit block of a system LSI 2 has received supply of a 
power source from the power control circuit 3 through three independent power-source Rhine L21, L22, 
and L23. 
[0015] 

Power-source Rhine LI 1 to the power control circuit 4 from a dc-battery 4 is current supply Rhine to the 
standby control circuit 21, and the regulator is connected into the power control circuit 3 between Rhine 
LI 1 and L21. Power-source Rhine L12 is current supply Rhine to the Maine circuit 22, and the regulator 
is connected into the power control circuit 3 between Rhine LI 2 and L22. Power-source Rhine LI 3 is 
current supply Rhine to eDRAM23, and the regulator is connected into the power control circuit 3 
between Rhine LI 3 and L23. Furthermore, current supply Rhine LO fi-om a dc-battery 4 is current supply 
Rhine to the control circuit in the power control circuit 3. Each regulator in the power control circuit 3 
outputs the electrical potential difference on which the predetermined level which suited each circuit 
part stabilized the output voltage of a dc-battery 4. 
[0016] 

The standby control circuit 21 is a block to which a power source is always supplied fi-om the power 
control circuit 3. The Maine circuit 22 is a block which a power source turns off at the time of standby. 
Only when using eDRAM23 for data backup, a power source is supplied to eDRAM23. For example, 
program data before going into standby can be backed up to eDRAM23. At the time of standby, when 
the power source of eDRAM23 is set to OFF, a power source is supplied from the power control circuit 
3 only to the standby control circuit 21. of a system LSI 2. 
[0017] 

Control of the current supply to each circuit block of a system LSI 2 is made by the control signal which 
the regulator control circuit in the power control circuit 3 generates. ON/OFF of the power source 
generated on power-source Rhine L22 and L23 according to a control signal is carried out. Furthermore, 
a power-source IC control signal is transmitted firom the standby control circuit 21 to the power control 
circuit 3 through Rhine L4. 
[0018] 

In dra\ying 1 , a reference mark 5 is built in a system 1, the nonvolatile memory the program is 
remembered to be is shown, and a reference mark 6 shows LCD (Liquid Crystal Display) as a display, A 
reference mark 7 shows control units, such as a key which a user operates, and a reference mark 8 shows 
an external input. The external input 8 contains two or more I/O Ports. CPU (Central Processing Unit) is 
contained in the Maine circuit 22. 
[0019] 

In the dc-battery drive mold system 1, if the task which CPU processes on a program is lost, it will go 
into the condition of standby from a normal operation condition. And if an actuation input occurs from a 
control unit 7 or an input occurs in an external input 8, processing which needs the standby control 
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circuit 21 for the Wake rise will be performed, and the power-source IC control signal it is directed that 
supplies a power source to eDRAM23 the Maine circuit 22 and for data backup will be supplied to the 
power control circuit 3 through Rhine L4. And if a power source is supplied through Rhine L22, the 
Maine circuit 22 will read a program from nonvolatile memory 5, and will perform initialization. 
[0020] 

Drawing 2 and drawing 3 show the more detailed configuration of 1 operation gestalt shown in drawing 
1 mentioned above. Both drawing 2 and drawin g 3 correspond to the whole dc-battery drive mold 
system 1 of drawing 1 . For constraint of a plot tooth space, one drawing is divided into two, it considers 
as drawing 2 and drawin g 3 , drawin g 2 mainly shows the configuration of a system LSI 2, and drawing 
3 mainly shows the configuration of the power control circuit 3. In fact, as compared with the standby 
control circuit 21, although the circuit scale of the Maine circuit 22 is far large, only the component 
relevant to the description of this invention is shown in drawin g 2 among the Maine circuits 22. 
[0021] 

The standby control circuit 21 has clock generators 10 and 20. A clock generator 10 generates the 32kHz 
clock CLKl, and a clock generator 20 generates the 7.68MHz clock CLK2. Also in any at the time of 
standby and normal operation, it always oscillates, and a clock generator 10 supphes a clock CLKl to 
the circumference circuit 30 of the standby control circuit 21, and the system LSI control circuit 40. 

[0022] 

A clock generator 20 suspends an oscillation at the time of standby, when there is no need of backing up 
data in eDRAM23. The clock CLK2 from a clock generator 20 is supplied to the eDRAM control circuit 
47 through the frequency divider 46 in the system LSI control circuit 40. Moreover, a clock CLK2 is 
supplied to PLL50 in the Maine circuit 22 (Phase Locked Loop). PLL50 generates the system clock 
CLK3 which made the frequency of a clock CLK2 high. While a sy stem clock CLK3 is supplied to each 
circuit block in the Maine circuit 22, the standby control circuit 21 is supplied. 
[0023] 

The standby control circuit 21 is roughly divided into two, and consists of a circumference circuit 30 
and a system LSI control circuit 40. The JOG/KEY interface 31 of the circumference circuit 30 is an 
interface which processes the input signal from a control unit 7, and GPIO (General Purpose Input 
Output)32 is an interface which processes the input data from an external input 8, Moreover, a reference 
mark 33 is a real time clock circuit. The real time clock circuit 33 is for clocks, a reference mark 34 -- 
SRAM for data backup (Static Random Access Memory) it is . 
[0024] 

The system LSI control circuit 40 consists of the standby Wake rise control circuit 41, the clock control 
circuit 42, the reset control circuit 43, the power control circuits 44, the CPU bus interfaces 45, the clock 
frequency dividers 46, and the eDRAM control circuits 47 as a state control circuit. The standby Wake 
rise control circuit 41, the clock control circuit 42, the reset control circuit 43, and the power control 
circuit 44 operate with the clock CLKl supplied from a clock generator 10. The eDRAM control circuit 
47 operates with the clock which carried out dividing of the clock CLK2 in the clock frequency divider 
46. The CPU bus interface 45 operates with the system clock CLK3 supplied from PLL50. The standby 
Wake rise control circuit 41 controls the clock control circuit 42, the reset control circuit 43, and the 
power control circuit 44, and manages the condition of the systems 1, such as a standby condition and a 
normal operation condition. 
[0025] 

The clock control circuit 42 is controlled to disable PLL50 by the control from the standby Wake rise 
control circuit 41 at the time of standby. Moreover, the clock control circuit 42 is controlled to suspend a 
clock generator 20, when controlling a clock generator 20 and not carrying out data backup to 
eDRAM23 at the time of standby etc. 
[0026] 

The reset control circuit 43 is control from the standby Wake rise control circuit 41. When a power 
source is supplied to the Maine circuit 22, the Maine circuit 22 is reset. Moreover, when a dc-battery is 
inserted from the condition whose dc-battery was lost Reset to the circumference circuit 30 of the Maine 
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circuit 22 and the standby control circuit 21 and the standby Wake rise control circuit 41 of the system 
LSI control circuit 40, the power control circuit 44, the clock control circuit 42, CPUI/F45, and the 
eDRAM control circuit 47 is performed. 
[0027] 

The power control circuit 44 is control from the standby Wake rise control circuit 41, and outputs a 
power-source IC control signal to Rhine L4. As shown in drawing 3 , the regulator control circuit 90 is 
established in the power control circuit 3, and a power-source IC control signal is supphed to the 
regulator control circuit 90 through Rhine L4. 

[0028] 

The CPU bus interface 45 is connected with CPU60 in the Maine circuit 22 through the CPU bus shown 
by the thick wire. When CPU60 performs a lead and light of the register in the standby Wake rise 
control circuit 41 through the CPU bus interface 45, CPU60 can control the standby Wake rise control 
circuit 41, the clock control circuit 42, the reset control circuit 43, and the eDRAM control circuit 47. 
The eDRAM control circuit 47 controls refresh of eDRAM23. 
[0029] 

As an example, the power-off register Rl in which the read/write of CPU60 is possible, and the Wake 
rise status register R2 are formed in the standby Wake rise control circuit 41 . Registers Rl and R2 are 
the things of predetermined bit length, and hold the contents at the time of standby. The power-off 
register Rl is a register for publishing a power-source off-command to the standby Wake rise control 
circuit 41 , and setting to a standby condition. The Wake rise status register R2 is a register for holding 
the information on by which factor the Wake rise occurred. That is, a register R2 is a register in which it 
is shown which circuit advanced the Wake rise demand among a circuit 31 to the circuits 33 of the 
circumference circuit 30, when the Wake rise is carried out from a standby condition. The existence of 
the Wake rise demand of each circuit is shown by the value ("0" or "1") of two or more bit positions of a 
register R2. 
[0030] 

The Maine circuit 22 consists of PLL50, CPU60, and interrupt control circuit 70 grade. As mentioned 
above, in the Maine circuit 22, many other circuits, such as a control circuit of LCD6, are included, but 
since there are little the description and relation of this invention, illustration and explanation of those 
circuit blocks are omitted. PLL50 carries out multiplying of the clock CLK3 supplied from a clock 
generator 20, and generates the system clock CLK3 required for actuation of a system LSI 2. A system 
clock CLK3 is a clock of a CPU bus, and is supplied also to the standby control circuit 21. Moreover, 
when the power source of the Maine circuit 22 turns on from OFF by control of the clock control circuit 
42, after the oscillation of a clock generator 20 is stabilized, it enables PLL50. 
[0031] 

CPU60 performs the program stored in nonvolatile memory 5, and processes the display to LCD6, the 
input from a control unit 7, and the input from an external input 8. Moreover, CPU60 receives 
interruption from the interrupt control circuit 70, and performs interruption processing. Nonvolatile 
memory 5, LCD6 and eDRAM23, the CPU bus interface 45, and the interrupt control circuit 70 are 
connected to the CPU bus connected with CPU60. 
[0032] 

Moreover, the JOG/KEY interface 31, GPI032, the real time clock circuit 33, and SRAM34 of the 
circumference circuit 30 are connected with the CPU bus. Each of these circuits included in the 
circumference circuit 30 consists of a bus interface circuitry which operates with the system clock CLK3 
raised by PLL50 at the high frequency, and a part which carries out an interior action with the clock 
CLKl supplied from a clock generator 10. CPU60 can control these circuits 31-34 by performing the 
lead of the register of each circuit, and a light through the bus interface circuitry of each circuit from 
CPU60. Furthermore, circuits 31-33 supply an interruput signal to the interruption circuit 70 of the 
Maine circuit 22, and are made possible [ notifying interruption ]. 
[0033] 

Moreover, also in the condition that the system clock CLK3 stopped, it has composition in which the 
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standby control circuit 21 can operate, and if it sets they to be [ any of an interface 31, GPI032, and the 
real time clock circuit 33 ] and the Wake rise factor occurs from a standby condition at the time of 
standby, the Wake rise demand will be notified to the standby Wake rise control circuit 41. 
[0034] 

The standby Wake rise control circuit 41 supplies a power source to the Maine circuit 22 by controlling 
the power control circuit 44 and supplying a power-source IC control signal to the power control circuit 
3. Then, a clock generator 20 is oscillated, and if PLL50 is enabled and a system clock CLK3 is 
stabilized, the Wake rise factor will be notified to the interrupt control circuit 70 as an interruput signal. 
The status register in which it is shown whether the interrupt has occurred or not is prepared in the 
interrupt control circuit 70. 
[0035] 

The power control circuit 3 is explained with reference to drawing 3 . The output voltage of a dc-battery 
4 is supplied to a regulator 80, the regulator control circuit 90, a regulator 100, and a regulator 1 10. In a 
standby condition and a normal operation condition, a regulator 80 supplies a power source through 
Rhine L21 to the standby control circuit 21. 
[0036] 

A regulator 110 supplies a power source for the output voltage of a dc-battery 4 to the Maine circuit 22 
through the gate Gl and Rhine L22. A regulator 100 supplies a power source for the output voltage of a 
dc-battery 4 to eDRAM23 through the gate G2 and Rhine L23. The power-source IC control signal from 
the power control circuit 44 is supplied to the regulator control circuit 90, and the control signal with 
which the regulator control circuit 90 controls the gates Gl and G2 is generated. According to a power- 
source IC control signal, ON/OFF of a power source to the Maine circuit 22 and each of eDRAM23 is 
controlled by it. 
[0037] 

In 1 operation gestalt of this invention, the control action made by CPU60 is explained. First, with 
reference to the flow chart of drawing 4 , the actuation which a system LSI 2 starts in the standby 
condition from a normal operation condition is explained. 
[0038] 

In the first step ST 1, the contents of the register in the interruption circuit 70 are led, and it checks that 
the interrupt has not occurred. When there is no task which CPU60 should process at present, if it is 
checked that the interrupt has not occurred, and CPU60 sets the power-off register Rl in the standby 
Wake rise control circuit 41 in a step ST 2, a power-source off-command is pubUshed to the standby 
Wake rise control circuit 41, and it will be in a standby condition. 
[0039] 

a power-source off-command - CPU Bath - it is and the standby Wake rise control circuit 41 is 
supplied through the CPU bus interface 45. The standby Wake rise control circuit 41 controls the clock 
control circuit 42 and the power control circuit 44, and goes into a standby condition. That is, in 
considering PLL50 as disabling and not carrying out data backup to eDRAM23 by the clock control 
circuit 42, a clock generator 20 is suspended and the power control circuit 44 outputs a power-source IC 
control signal to Rhine L4. When the regulator control circuit 90 of the power control circuit 3 receives 
a power- source IC control signal, turns off the gate Gl, sets the power source over the Maine circuit 22 
to OFF and does not carry out data backup to eDRAM23, the gate G2 is turned OFF and the power 
source over eDRAM23 is set to OFF. 
[0040] 

Next, with reference to the flow chart shown in drawing 5 , the Wake rise is carried out from a standby 
condition, and the actuation which processes the block which has advanced the Wake rise demand is 
explained. 
[0041] 

If the Wake rise factor occurs, reset processing will be started and a system will be initialized in a step 
ST 1 1. In this case, the existence of the Wake rise demand of each circuit of the JOG/KEY interface 31 
of the circumference circuit 30, GPI032, and the real time clock circuit 33 is shown by the value of two 
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or more bit positions of the Wake rise status register R2. By supplying the Wake rise demand to the 
standby Wake rise control circuit 41, the power control circuit 44 supplies a power-source IC control 
signal to the regulator control circuit 90 in the power control circuit 3. The gates Gl and G2 are 
controlled by it, and the Maine circuit 22 and the power source over eDRAM23 are set to ON. 
[0042] 

Moreover, when a power source is supplied to the Maine circuit 22, CPU60 of the Maine circuit 22 and 
the interrupt control circuit 70 are reset by the reset control circuit 43. Furthermore, when the clock 
generator 20 has stopped, actuation is started, PLL50 is considered as enabling and generation of a 
system clock CLK3 is started. By starting supply of a power source, and supply of a system clock 
CLK3, the CPU60 grade of the Maine circuit 22 starts actuation. 
[0043] 

In a step ST 12, CPU60 leads the Wake rise register R2 in the standby Wake rise control circuit 41. In a 
step ST 13, it is judged whether it is the Wake rise from a standby condition. The contents of the Wake 
rise register R2 to this judgment is possible. For example, when a dc-battery 4 is inserted from the 
condition whose dc-battery 4 was lost, the judgment result of a step ST 13 is considered as negation, and 
processing progresses to a step ST 14. 
[0044] 

A step ST 14 is the Maine processing which the dc-battery drive mold system 1 performs. In the Maine 
processing, the processing (KEY processing) to the input through the JOG/KEY interface 3 1 , the 
processing (GPIO processing) to the input through GPI032, and the processing (RTC processing) to the 
input from the real time clock circuit 33 are included. 
[0045] 

In a step ST 13, if judged with starting from standby, standby starting processing will be made. 
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PRIOR ART 



[Description of the Prior Art] 

As for pocket devices, such as a cellular phone, PDA (Personal Digital Assistants), and a luggable 
computer, it is common to use the dc-battery as a power source. A dc-battery drive mold system consists 
of a system LSI (Large Scale Integrated Circuit: large-scale integrated circuit), a dc-battery, power 
control IC (Integrated Circuit: integrated circuit), etc. System LSIs are CPU, memory, and LSI that 
integrated various circumference functional block for one chip. Recently, it has not only a message 
function but a commxmication link, a processing facility, etc. of multimedia as a function of a pocket 
device, and detailed-ization of a system LSI is progressing. For example, detailed-ization of 0.3 
micrometers or less is carried out. 
[0003] 

Since power consumption awaits and the die length of time amount is specified by the portable mold 
electronic equipment of dc-battery drive molds, such as a cellular phone, reduction of power 
consumption is important. For example, supply of a clock is suspended in the following patent reference 
1, always carrying out power-source ON of the system LSI, and the method of changing into a standby 
condition and reducing the power consumption at the time of standby is indicated. 
[0004] 

[Patent reference 1] 

JP,2002-170933,A 

[0005] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

Since a power source is turned off to the Maine circuit which occupies the field of the great portion of 
LSI at the time of standby according to this invention, it can prevent that subthreshold level leakage 
current flows, and the power consumption at the time of standby can be reduced sharply. Moreover, by 
easy circuitry, this invention can prevent the direct current which the potential indeterminate by the 
power source OFF causes, and can reduce the power consumption at the time of standby more certainly. 
[0062] 

According to this invention, it is not necessary to include the digital circuit for controlling ON/OFF of a 
power source in the power control circuit of the configuration of an analogue integrated circuit, and can 
perform newly designing IC of a power control circuit as it is unnecessary. Furthermore, since according 
to this invention a standby control circuit holds the information on the Wake rise factor when carrying 
out the Wake rise from a standby condition, when the power source of the Maine circuit is set to ON 
after that, CPU can specify the Wake rise factor immediately and the processing of it corresponding to 
the specified Wake rise factor is attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

Since the power source always turned on the approach given in the patent reference 1 to the system LSI, 
the subthreshold level leakage current of the transistor of a system LSI, for example, MOS(Metal Oxide 
Semiconductor: metal oxide semiconductor) LSI, dropped off, and it had the problem more than which 
the power consumption at the time of standby increases. Subthreshold level leakage current is a current 
on which an MOS transistor flows toward low supply voltage from high supply voltage also in the time 
of un-operating. 
[0006] 

In MOSLSI, raising the threshold electrical potential difference of a transistor generally is made as a 
cure which decreases subthreshold level leakage current. Raising a threshold electrical potential 
difference can make by process tuning and the method of giving substrate potential. However, when a 
normal operation condition is considered, raising the threshold electrical potential difference of a 
transistor is connected with reducing the rate of a device, and there is a problem which is not suitable in 
application with a high-speed working speed. 
[0007] 

As other approaches of controlling subthreshold level leakage current, it is reducing supply voltage. In 
the semantics of improvement in the speed, this approach is also unsuitable and impossible for moreover 
intercepting a current completely. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2006 



JP 2004-140503 A 2004.5.13 



(19)B»Bf|Sff(JP) 



(12) 4J 



m^^iii «(A) 



(43) ^MB 



4$BI2004-14O503 
(P2004-140603A) 
¥A16«5S13B (2004.5. 13} 



(51) Int. CI/ 
H03K 
G06F 
H01 L 
H01 L 



F 1 



19/00 
1/32 
21/822 
27/04 



H0 3K 19/00 
HOIL 27/04 
G06F 1/00 



A 
F 

332B 



5B01 1 
5F038 
5 J 056 



mmmm w m^mo^ sol (± ig m) 



(21) If SI2002-301813 (P20G2-301813) 


(71) aifii A 


000002185 


(22) liJSiB ¥fil6l4^10^16B (2002.10.16) 










^mfi5fir;ilK:ltRil| 6 TB 7fi 3 5-^ 






100082762 










(74) RSA 


100120640 












±ffl i^i^ 
















(72) mm 








mKa5a;iis^taiii6TB7S3 5^ y 















(54) imm^^m m^m^tmni^mnm 



(57) [g^i^j] 

Sg2 liCPU^^t^-p^^>iI5§22ieDRAM23 



L2 1. L2 2:b'J:0'L2 



o e DRAM2 a^fieffl-r-SW^tC®^. eDRAM2 

*tfc^ ^>c>iiiss2 2^c*turm»i«i^$n^o 
@i 



[joo/key| --*- 



•mas 




(2) 



]P 2004-140503 A 2004. S. 13 



m^m 1 ] 

mtm2(7)M^imtmm^m^mm^titzmm^U'k^^. 
m^m. 3 ] 

[m« 4 ] 

mum2<om^\mn^n.t. 

^ffli/^TU 7k-;''>^ij<'^^*^f-r^iail#K^r-&t;ffi^Jl 1 tc|a«com^«o 
6 ] 

iiiia^- F$ijfp#S(i> mfa;^^>^M^- Fii*3v>Tirrfaii^gi-r-^ 
v>Jt^-iiii. mfiam^)tt#&^st-WLiria;^:S' Fiii3v^THiriaiaii^^^m:t) 



(3) 



JP 2004-140503 A 2004.5.13 



mi5^«#*?liiiK<7)ij<^^- K56«Mf5ii't^- K-e*i>j^#i;ti, itrism*«#stw 

[0 0 0 1 ] 
[0 0 0 2 ] 

m^n,^. PDA (Personal Digital Assistants)^ TO 

ijMv-;^?" A{±, ->;<,r A L S I (Large Scale Integrated C 
i r c u i t : l^'mmm^) > r U ^ mtltiJilP IC (integrated C 
i r c u i t ^X^^^^^o r A L S I i: {i> CPU. « 

S o 

[0 0 0 3 ] 
[0 0 0 4 ] 

[#i^:i:t 1 ] 

#11 2 0 0 2 - 1 7 0 9 3 ^^'km 
[0 0 0 5 ] 

ri^ L S I ^x.f^MO S (Metal Oxide Semiconductor: 

L S I b 9 > ^ O-ij- 7'X y -> 3 ;i/ K U - iJ' n.U'h^^Jii)^^. 7s 

[0 0 0 6 ] 
[0 0 0 7 ] 



C4) 



3P 2004-140503 A 2004.5.13 



[0 0 0 8] 

ti)itt-cm?ii:m?iooN/oF F<7)3:/ h ^~ )i'^^^^^-r&m^t lt. :^^y^< 

[ 0 0 0 9 ] 
[0 0 10] 

m^J * 0 1 CO 111 ^^ttl^-r i * ^ 2 0 1^^ {itt;^ L i 1 1 1- -i> ^^f^JfP^ 
[0 0 11] 

^nMLfz^mi^mim^tm.i3m^^^ti^bn.^^^r^id^'x. mtiw^^^r^J^ 
^^^^^fzMti'k^m^mm^^m^-t^mtiw^iv'ikT^y^r. 

[0 0 12] 

o\:\/oFF^um-fhtzib(Dr^ v^;niii^^iia<%-jitf'£<s*^'5r < . mtzKnwMmn 

[0 0 13] 
[^^<o*ifeoBl] 

#(7)1i)t^^-ro PDA. m^m.^^<r>/^yT')n'^'y^r^-^±W}i 

LT^-To #Ma^-^2 (i> vJ^rA 1 $-$iJfpi--2>->j:^rA L S I («^x.ffMO S L S I ) 
^^-To #BB^^-f-3{4. v;^ri^ LS I 2 LTm?I$r«1-«. l^^j. 1^- ^ S-^tS 



(5) 



JP 2004-140503 A 2004.5.13 



[0 0 14] 

v-7>rAL S I 2fi, 7.^ >/N'-<$iJl^llIK2 1 ym^2 2 t e (embedded 
) DRAM (Dynamic Random Access Memory) 23t$r^ 

My^yi 2 1, L 2 2ioJ:(fL 2 3 §r^LTm?I<7?«*SttT»/>;i>o 
[0 0 15] 

y^y r U 4 i^hW.MMmm^4 KMt^MMy^ yi I Hi. 7.^ y/t^ tijfpHll^ 2 1 
M-r-i>m?Iffi^^'i' y^>L 1 l^iO^'L 2 1 <?)M(^m?I^J^N] 01^3 1*] lev ^"o. 

-^i)^mm^fix^^^o muy^yi 1 2{i. :^^ymm2 2Kn-r&mM^y-(yr- 

s y^yi\2idXU'L2 2(7)W(Om?JIMiiPIl]1^3l*HeV^*^V'- i^'Ti^'^SI^^HTv^^o 
m?l7^>L13{i> e DRAM 2 3 lc^t2.m?J?.tt*&7^ >-t:\ 9^ > L 1 3 j3 J: O^L 
2 3<7)W(7)m?I^Jfp[ill^3l*iie^+*^^-^^^'^ic?tLTv^-i,o ?'^>te> /^'y r 'J 4 ;5^f^ 

(Dmmm^y-^ yi o }i> m?i$ijfPiEii^3i*]<?5$imiii8&iiMi-&mwi&7-Y yT-i,-i>o 
^ ^ o ^ ^< b L mj± ai 1- ^ o 

[0 0 16] 

X^>/NM»PleII^2 lli> m?I$iJ^llllI^3;5^<^'^B#m?I$-«l&?ti'i>:^n>;.^'-e^^<, 

■/<Dtztt>iZeDRAM2 3 ^^mt^bm^Kco^. e DRAM 2 3 icmifj^^'tt^? tl^o 
mJiiiy^^yy'i^ jcx2)ltr<^7'n^^9AT'-^* e dram 2 3 Ic^n'-^/^T^ T'-t-^&ii: 
■fy^Th^o T^^y^Um^. eDRAM2 3(DmM-/3^0FF t^^^m^i^ii. TsT 

Ls 1 2<D7i'y^^^mmm^2 ii,znLx<D^muwMm^3-A^hmimm^^ti&o 

[0017] 

^}y-^mmmm-^^^±-r^Mm^-^-K^'^'c^j:^iii>o mm^^i^i^^cxmuy ^ y l 

2 2i3j:0'L 2 3±tc^4ti.m?l5{)^'ON/OFF?ti:i>o ?^ie> 7^>'L4$r^t'C 
m?I I C$IJIIP€-^;6>'X^>/M WISI^2 l;5^fjmfIfiJISPIell»3l-MtTf5ji?tl&o 
[0 0 18] 

l&'ttTt ^ U ^f3M^ 6 {i> g^^lSt LTc7>LCD (Liquid Crysta 

1 Display) ^TTs-fc ^mU^7 ii. J-- WJI^^T-S. ^-#<^^f^fP^^ L> 

^m^-^smmxti'k^-ro Mxtisu. m^<^i/ot°- ^=^-^^T'v^;?.o ^-(y 

[ili^22ic{i^ CPU (Central Processing \Jnit)i)^^t^X 
[0019] 

tz ^ . nUXtl 8 KXtl^^^^-Th 7.^ y^'i^mmmm 2\'h'^^ s.A ^Tv -fV-'h^ 

'SrM^^T^^ ^-^ ym^2 2 idXifr- ^ 7 y ^mid e d r am 2 3 Lxm 
Mim^-ri>xo icjg^-r^mfi i cmmM-^i}^y^ >l 4 ^^Lxmrnmrnm^ 3 

^&?tl-5)o -eUT^ p<^>tii^2 2(i> y^yL2 2 ^Ml^XUM-^^Wi^a^ tli t . yfU 
[0 0 2 0] 

113 <7)M#5()«I1 1 <7)^N*y r •;iEi)M'>;^r^ 1 O^^lw^riSI"* 'b <?>'C*'&o f^H;^'^- 

7<Dm^(DfzisbK. i^ffymm^ 25^mLxm2 i5xxfm3 tLfzi>(DT^y) s m2i)^± 
t LXiy7.T^ L s 1 2(Dm^'k7^L. msij^^t LxmuMmm^ 3 (^m^^yr^to * 
mi^ii. 7ii^yy^4mmm^2 huhlt^ ^> 1111^2 2 it^h^^KX^^^^ 
> 1111^2 2 ortT, ^<D^m<D!i^Witm^t^mM^<^^*'M2K^^iix\^^ 



(6) 



JP 2004-140503 A 2004.5.13 



[0 0 2 1 ] 

tflOti, ■Nx.(f32kHz<7)i5'D-yi^CLKl 'S•4fiKL^ ^'D-y^^»2 Ofi, 'BnJx. 
(f7. 6 8MH z(D^ CLYi2^^-^-fho ^^y^^m^l 0 {i> 7.^>/nMB# 

i3j:0=->7.r A L S I^Jt|)[eI^4 0 t^M LT^J' a 7 C L K 1 «-ffi^1-*o 
[0 0 2 2] 

^n-y^^M§f 2 Oii. eDRAM2 3Kr- ^ ^^^y 7 y:/-r^'Z^^i)m^^^'k-^^ 

rALS I$iJ#PIil^4 0P^(7)^mumi e^^LTe DRAMfiJiPlHlE&4 IKW^^ii^ 
o ttz. i^n-y^'CLK2{ix ^^>'ia^22rt(7)PLL (Phase Locked 
Loop) 5 0 l^tt#&?tL-i>o PLL5 0^i^ iJ' d .y C L K 2 <7)jii^^^S < 1 7t->X 
r D .y C L K 3 ^^fi^-r&o ->7>TA^a7^CLK3^M^'>lil^2 2I*1<^#IhI 

[0 0 2 3] 

7.^y-^-^4mmm2 Hi. -k^ < 2otcr9'50^tiTi3i9. liaiili^S 0 isJ: J/->7.-f A L 
S I fiJ^lp[a]i^4 OH'hm&^^^o mMM^S 0(75jOG/KEY-<>^-7x-;5^3 1 
{±> ^{1^^7;0^f>(7)Al;#-^^M-r^'f ^^'-^j^-v'^T^t}. GPIO (Gener 
al Purpose Input Output) 3 2 {i> 8 i^^ib^OAtlT'- 

^5' T-;' T'fflCQS R AM (S t a t i c Random Access Memo 
r y) X^$>^o 
[0 0 2 4 ] 

~>^rAL S I tiJfPlHlI^4 0(i. t^cltiJ^EIMt LTW;^^'>/-^-l''>i-<^'T'7 7°^JfPlE] 

j^4 1 i^i^y^mmMmi 2t. h$ijipiiii^4 3 1. mmmmm^A 4 1. c 

P\JA;^.y( >'^-yju-;^4 5 ii. a y '^^^m^4 6 t. e D R AMftiJtPili^4 7 35> 

h^^^^^o x^>/M'>x^^7 7 7'tijfpiaiS4 1 1. i^uy^mmm&4 2 1. u 

-t-y hfijfpill^4 3 m?I^JfPIe]i^4 4{i, iJ'n y^Mif 1 O^'hW^^^fi^^^ y 
^CLKlX-Wli^-ri^o e DR AM$imiB]J^4 7 }±, ^ u y :^ C L K 2 i ^ -a y 5^mU 
I&4 eX^i-MLi'zi^Vy^'CWji^t^o CPU^^*;^^>^7x-:^4 5 P L L 5 0 

ti^v7.rAi^n-7iJ'CLK3 Tfi#1-;i>o 7. ^ '^7 ^ T T'tiJ^^PlUi^ 

[0 0 2 5] 

^ n >y filfpdll^ 4 2 ti. X ^ i ^ ^ T 7 yfiJIipilll^ 4 1 •^^h'^WMXX 9 y 

-<B#HP L L 5 0 ^r^-f -t-7')lti> J: ^ l^fimi-'i.o S v yi^pmmmA 2 ii. 
i'Uy^^m^Z O^^imt. X^>/NM^#t::eDRAM2 3izr- 7 y -/L 
^i^^m^Kii. i7uyi/^m.^2 0^^}L-ri>iio t::fiJfPi-*o 
[0 0 2 6 ] 

')^y Vmrnm^A 3\t. 7.ify^W^^^i'7y-fPmM^4l-fo-'h<DmMX. :^^y 
01^ 2 2 \:.m%i)^%^^ ? ti/si i: § > ^ > 01^ 2 2 <?) 'J -tr 7 h $rtf . ^ . /s- 7 r 'J 

2 1 <?)JgaiHli^3 0^J:a'->7.rAL S Ifimi5]i^4 0 (^;^ ^ -i? x-f 7 y y^im 
01^4 K m?SfiJ1SP@!^4 4, ^^07 i^mmmmA 2. C?\J l /F 4 Si^XV^eDRA 

ummm^A 7 Kn-t^ ')^y hs-^f 

[0 0 2 7 ] 

mmmmm^4 4ii. ^^yy^-(^^^ ^7yymmm^4 i:^^h<7)mmxs muicm 
m^^i:y^yL4Kii!>ti-r&o ll3^^^tJ:9^^^ mimmm^sKiis 



(7) 



JP 2004-140503 A 2004.5.13 



9 0KW4^^iX^o 
[0 0 2 8] 

CPU 6 0 tmm^ ilX^^^o C FU/'^-T.-i' >^-7i-7. 4 5 ^r:/hLTC PU 6 0^^;^ 

©01^4 3 eDRAMt!)fPIlIj^4 7*CPU6 0;6^*$IJ|ip-e§-&o e D R AM$iJ|iPliIi^ 
4 7fi> eDRAM2 3<^';7V'-7Vi4rt!ltp-r^o 
[0 0 2 9] 

--Nt LT, 'i'i^ i5'7-7 7*$iJ1SPIiIS&4 irt^^CPUe O^^'U- K7-f 

'&A7-^7l^v7.^ R 1 i:. '>j^-<i^T-77°^r-^;^^v7.^R2 :6^'I§:tt tLT i/^ 
:i,o ^v;^3^R Ii3j:i/R 2{i^ fk'^^-J h ft<7? <bcOT*^) 19 ^ >!. ^ B#tii3V>T 4> 1*1 

^ T y 7" - 9 7. Ui/ ^ ■^^ R 2 ii. ^ X. 7 y 7>'i:'<^gH-e^4 LTt^^Oiff 

i-f 7°t;t^t^. iiaHlf^a 0<7)|H]S&3 l;5^f>llll^3 3(7)f*i-C\ i:'<7) HI 1^;?)^ 7 x ^ 

iJ' R 2 <7)mic<75 tf 7 bMO^ (" 0" ttz^r 1" ) m:oT^?tL;g.o 
[0 0 3 0] 

^^ym^2 2\t. p LL 5 o> CPU6 o> m^TL^mnm^i o^;5^^>^E£?tL^o 

tUST^o PLL 5 OJi. ^n7^|&« 2 0 75^^«? tL;5> ^ n 7 ^ C L K 3 ^Mlg L 
, ->^rALS I 2<Di}{^ti'i:-^'&v7.rA^'n-y^CLK3**fe^1-^o vT.rA^'n 
■y?'CLK3{±. C PU/^"XO^o■y^:^-C^b'9^ T^^y^^^mUWl lH^)«$ti2. 
o t;t. ^vy^ummBA 2<^)$imtcJ: 19. pf-f >Iig&2 2 (T^mifjd^O F F^d^f? 0 Nl" 
i^tiy^^m^2 0(D^m*^^'kLfzm^? LL 5 O^M^-T'JU^tl^.J:-? 

[0 0 3 1 ] 

CPU6 OJi. ^Slltt.?^*'; 5 l::^iM?tirv>^7*nir7A^^tft. LCD6^<7>g 
^5{^g|5 7 55^^<7)X*i3J: W$|5A*8 75^^<7)A^<7)M*^f Jt^:. C P U 6 0 }± 

. m^Tk^mmmB 7 0 7!)^h<om ^Th^i^ii if rm'OTh^fukm^no o cpueo^:^ 

m^hfzCP\J^^:^Kii. /[^SlS'tt.^t ^ ij 5 , LCD6> eDRAM2 3. CPU^^'>^-< 
>'^-7x-;^4 5, tiJ»)E<^$imiil^7 0 5&^^$*t-Ci/>So 

[,0 0 3 2 ] 

tfz. mMBS 0(7)] OG/KEY-i y^-y s.~X3 1. GPI 0 3 2. V7)\^9^ 
AiJ^n^i^mi^S 3*3J:?/SRAM3 4 tJ^X P U^^*7. tlTV>^o J^iSlilS&S 0 J- 

-g-S tL^^tl<b<75iIi^<7)>?-tl'Ptl(i> PLL 5 OKX^XM^'Mll^m^^^±ifhn.fzy' 
A ^7 V y CLYi 3 X-mi'^t ^^^7.4 y 7 J^~::^mBt. ^vy^^U^l 

^jp&^ti^i^^nyj^cLK ixp^^mi'^-r^mtni^hm^^fi^o cpue o^^^^m 

&,(D^^7.-^ >^7x-X0^^^LT#ll]f^<7)l/v7«^CO';- h% 7^ h^-^T^ i i: J: 
oT. C P U 6 Oii^:itlh'7ym^3 1-34 ^»PT-^^o ? ^>^^^ 111^3 1 - 3 3i}^;^ 

4ymm2 2<Dm^'-iL^umi o K^Lxn^i^^^^^m^x^. n^'TL^^m^-r^z. 

[0 0 3 3] 

ttz. V 7.Ti^i7 V yi7 CLYi3-b^^L\^tz&Kio^^Xii. 7.9 y ^-^^mMW^l 
mi^^tt^^m^t^ji-DX^^. 7.9y.>-<4nr-s -f>^-7x-7>3K GPI032^ 
'J 7 ^ A n 7 HISS 3 3 <7)'(iirit)5^ti*5V^'C. 7 9 y ^'^^^Mi)^h'^ x ^ 7 7 7"^ 
H/&^*^41-'i> 7.9yy<^ ^ 9 7y -fmrnm^ 4 X ^ ^ 7 7 7'^*^5it^ J 



3P 2004-140503 A 2004.5.13 



[0 0 3 4 1 
[0 0 3 5] 

l2l3^#HatT, m?I$iJtiPlell^3 t^ov^TSi^gi-'&o r V 4 Olil^jmE;?)^' V- 

^8 0, l^^'^^-^'PfPlBll^g 0> l/^'^l'-^ 1 0 0^ 1^^*^!/-^ 1 1 Oi^MLX 

y v<$ij-flEp|i]^2 1 UMLTv-O L 2 1 $raDTm?I$rttl&1-^o 
[0 0 3 6] 

I^^'zlP-^ 1 1 0{±> /^'•7•f U 4<^m;baE*^'- mXlfy-f yi 2 li^LX 

ym^2 2\-^nLxm\m^^-f^c i^^^i^-^ i o o{±, A-^ru 4<^{B:t;mjE 

^^~YG2^isXfy^yL 2 3^^LTeDRAM2 3 l^M tTm?I*#li?.&1-^ o 

-^mnm^^ oi}^y- h G 1 i3<i:t>'G 2 imm'ti>mm^^^^^t^o ^m^x-ox 
. mmi cmm^^i^Bcx ^ ^ ymm 2 2*5j:iJ»e dram2 3<D^fi'(ffiKn-ti>m 

?I<7) 0 N / 0 F F T&^StltP ? o 
[ 0 0 3 7 ] 

^c7)||^(;?-^iftBl|icioV^-C^ C P U 6 0 JCJ: ■:>T^?tL-&fiJ^iPi){^tcov^Tiaig-r-2> 
o ftlUt'^ ll4<7)7n-f--Y- f^#BBLT. vX-fi^L S I 2;^>^'ii'tilf^M55^^;^^ 

y^uikWA^x^W}i^^^^v^'^mm-r^o 

[0 0 3 81 

»<7?Xx^;'7'ST 1 lliS^^T^ m^i^^m^7 0l*l<^^v:^:J'<^(*l^*">' - KU, 

TL^-/}^^±LX^^f£^^Z.t^mmti>o CPU 6 0 7!)^'3gB$,a;-eteS1-'<§^;^^^7!)^''^'/^^i 

PU 6 Ojii^^^^' ^^^-^-f -^i-f 7 y ^mmM^4 1 |*l(75/^•7-*7 V-vX^ R 1 §r-b-;' h 
1-st. 7.^>/M>>^^i^T7:/©JtPli^4 1 li^t LT1|?JI0FFn-7> h'^miL. 
7.^ >^N'-f '5ri)o 
[0 0 3 91 

EflOF F::i-7> K{i> C P U C PU^^'7..-^ >';5'-7i-;^45 ^^LX:^^ 

^ ay ^mmm^A 2KX-OX? LL5 O^T-i ^-y)i^tL. eDRAM2 3 

0*^m?I I C$iJfP€-^^Sitmo-cr- b G 1 ^rOFFLT^-f >I1IIS2 2 KMt^mU 
^OFFtLx Q'DRkM2ZKr-i^^^y ^Ty-fL-^£\^^m^\^\t. y-hG2^0F 
Ft^LTeDRAM2 3 0 F F t "T^o 

[0 0 4 0 ] 

[ 0 0 4 1 ] . 

^j.^^^7y7°SH«4l-i> 'J -t-^ h$3ia*^'ili&$*l. T.r^^T'STl Uii3V^T 
vXrA;()^'^j]aS'ft?tL;g)<, ^(7)^^, jiifl[ill^3 0<^J OG/KEY>r >^-7x-;^ 3 
U GPI 0 3 2. <J7;V':J''1' ArJ'n-y^ia^S 3C0^ia!^<7)^i-<^}'7-7 7'S^<50^^ 
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tti^&l-^o -etLUJroT, hG 1 is J:tKG 2^^fim?ti. p<'f >lil^2 2i3J:t;^eD 
RAM 2 3 lCjt)-r^m?Jl56^0Ni ?tL-S>o 
[0 0 4 2 ] 

>lfl]i^2 2(DCPU6 Oio<J:;/i!li9i2i'^fiJfl)igi^7 0 -t 7 h ? ti^ijo ^hr^. 

3c7)ttl&7i^§§$&$itSii:i;J:oT. p(-f >iai^2 2<^CPU6 0 ^^W^^-H^^-^^o 
[0 0 4 3 ] 

T.r-yT'STl 2K^\^^X. CPU 6 Qi)^7. ^ y ^-^^ ^ ^ T y -/mnm^ A 1|*]<7)^ 
^'T -.y T'l^vT.:? R 2 «r U - Fl-^o 5^ '/S T 1 3 1^*3 V^T^ ^/Mtfel^J^ 
fsO-^x-^ .^T^y 7'75^S=75^7!)^'*lJ5E?tl^o x ^ T -7 7' 1/ v 7^ ^' R 2 (7>W^;a^<b ^OfU 

, 7>r-;':/ST 1 3 <75#iJ^^:^7i^'S^ ^ ? Mj^i^:^ r -7 S T 1 4 tcjttfo 
10 0 4 4 ] 

-y^s T 1 4 (±. /■<7x';iBilia->;^rA i:;^%^^-f >M-e*;&o ^^y^m<D 

4^tc|i, J0G/KEY^>^-7x-yt.3 1 ^^^^h^tt/tAi/lc^-r^^OiS (KE YM 
) . GP I 0 3 2S'^$tL;tA;t7t^M1-*«!i3i (GP I 0*!tSI) ^ 0 7 ^ y 

[0 0 4 5] 

y^ryzf ST 1 3Kid^^x. 7.^ y^U ^^h<^^mtm^^ii^ t . ;^^>'/Ujgi&M 
t^fi^il=ho M^ifM^i^^-ry^ST 1 5 H^v^T^ x-f 7 y 7°!/ v7« ^R 2<7)I*I 
^H^^'v^Tfeib^H;^^'^ T^i-^^ A ^ D -7 ^01^3 3 75^^c7?A^//i^S3i^*5*iJ^?ti'i)o 

x-f ^^7 7 T'^^^-U 7;i-^'^ A^n ■7^?|il^3 3^^^^-ti>o 
[ 0 0 4 6 ] 

■yT'S T 1 5 Hi5V^T. ^W)^m-^^') 7;!^^ A ^ n ^' ©i^ 3 3 jJi^fb^Ai) tfiJ^ 

97.^KniX7^ hm*^iX. CPU6 0 KMLX. ^- y )i' t ^KX^^^^ RT C 
m^ih^^^^^ ^~y}^t-t=ho ^co^k. CPU 6 OizM^^^i'Mm^ii^t. 7'n 
7 A ±X't!| >9 ii.^M.'l' - f-^' (7.r7 7'ST17) ? ti^i) o ill ^) Ji<^i!!;S;P - 

i-yxii. RTC«!l*)£«?^7 9^7i)^-b';^ h?tLSo -e<^^^x ;^r-;'7'ST 1 4 (7) ?i ^ y iHk 
Sl*]<7)R T C;i!!k3i;6«'5r?*l^o 
[0 0 4 7 ] 

•y7'ST l Stcist^t. feKiWBI/6^''J 7;^^^ a n Eli^ 3 3 ;5^^<^A;t)-e{iJ5^ 
-7 7'S T 1 8 l::*3V^T, x 7 -^^ 7"^ v';^ ^ R 2 <7)rt^tci 
o'l/^TJ OG/KEY^ >^-7x-;^3 1 i^^KfzXtl'A^MM^m^^^-i'tm^^ii 

[0 0 4 8] 

;^r-7 7'S 1 St^iSV^T. |H|}iMig;^)U 0 G/K E Y-Y > ^ - 7 x 3 1 "kit-^HtzX 

t)x$)^tm^^ii^t. 7.r-7 7'ST 1 9jii3^>T. my)Ti^^mmmm7 oi^<Dm^TL 

^^-y)\yVV7.^KnLXy^ Y-b^fthK^ C P U 6 0 t^M LT> f'f -b- 7*;Pi: ? 

tiTv>;z,KEYtiJi9ji«^'i-^^^^--7*;vi:1-^o ^<73f^. C P U 6 0 t^til ^) ii*;^^®^ 
?it-i)t. 7'niJ'-7A±-ri!|i9ii*M;i^-^> (;^r77"STl 7) :6^'*^f ?tL-l)o 
l9&<^M^l'-^>-Cf±> KEYfiJl9ii<^7 7i:^^-tr-;' h?:tt. ? tlTt ^ - ^#£1" 
^m$&#<7)'£>^=&1f?R7&^^fcBg?*LSo ^<7?^^. ;:?.r-;':/ST 1 40^-f >«!.ai*I<^KEY 



(10) 



JP 2001-140503 A 2004.5.13 



[0 0 4 9] 

XljX-ii^i^^tm'&^fi^ 7>r 7'S T 2 0 l^*3i/>T\ ^-f 7 -7 7°l/ vt; ^ R 2 
(751^§H^o'v^TGP 1 0 3 2 ^^$KfzX1ji}^^W}^mT!)^m-^mm^fi^o 
8 t LTfi, ^^^nix.ff3 2m<Dl USB (Universal Seri 
a I Bus) <7)^-r;U:«^^i^$tl/«: "9 ^ KS<7)PHS (Personal 

Handyphone System);^ - VijmX ^Hfz^i-^t, GPI032* 

[0 0 5 0] 

T.r-J'f'^ 2 Ol'iSV^T, fei&^H^^'GP I 0 3 2-^i\-^^fzXti'^%i>)i%\\'&'^^^^ 

MLT9-^ ^;6Mf^5i^^ CPU 6 Olc^LT^ 7=V -t- 7';^ t ^ tiTv^^ G P I Oi!)^3ii 
*#-§-Sr-f ^■>-7';ui:1-^o C PU 6 0 l^t!|i9 5i*^a;{>«ii^ffl?tL^ 7°n^ 

7A±-eilJ^}3i.^^M^^-f"> (t.t^t'STi 7) ;6^'*=ff ?tL2,o ill 19 

GP I OfJ^) ji«^7 7^'-;i^'-b-y h?tL> WA^)?r#5E-r^1f$&#<^'ii>ll'i1ffft 
:<)^'4b)o?K^o 7.xy/ST 1 >!S!!iai*l<^GP I 0«!iS7!)^*^$tL;|,o 

[ 0 0 5 1 ] 

m-^. m?IONlil*i:ll?IIOF FllJ^t^^'|Wl-<7?L S I ± JiMft 1-^*1-^(7) PalM,"^, i: -e*?) 
^^jiov>T|!i§^-r'5)o [16{±. ±jiL/iMO S®->^r A L S I 2^ I/0g|5 (Wr' 

) 2 b;5^'b'5:^=()<7)i:-^IS'fkL/::M«J¥®l2-C*^o ^^^^^-^Mttliiisi/^T, LSI 
2H(i. m7lONMt>etLJi;n<7)m?I0 F F^«t;65«-r^o ±iEL7t J: -9 tc> >^ 
>/>M$imiHll^2 l;6^'miI0N|M«tc-^f ti. ^^yU^l liimUOY-^^mztit^ 
. eDRAM2 3li, Ay 7 -/^r-r^. 35^S:d^J^JS DT 0 NllJ*f tiO F Flgl^l^-^ 

[0 0 5 2 ] 

Z.<Dl>) tc, ->XrA L S I 2 ^cm?I0N1ii*^m?I0FF|IMi:5{)«ii^-ri.Jl#^ MM 

OF Flll*/5^^bmfJ§0N^i*^A^I?ti;&€-^t:MLT. K^^ ■7'1iJ(7)m?I>^^'0 F F LT 

[0 0 5 3] 

7 1^^1-0 [17 i::*3(/^T^ Q \^lJlQi 1 1 p f- -v > ^ ;K7)M 0 S - F E 
T^r^L^ Q 2 i3j:?/Q 1 2 n ^ > ^-^ ;^OM 0 S - F E T ^^to IEil<?)m?imE<?) 

0) c^iffi^^g n dl^Mt'CQ2*3 ctJ/Q 1 2 <^ V tl^o Q 1 *3 J: 0*'Q 2 ct? K 
l-^ >;^^'5:v^t^1iic?*l> Q 1 ioctJ/Q 2 <7)^- h,i>'i:v^tiii^?ti, mtlOFFUltcT) 
I NV 1 7{)^'^SB)(;?tL-i)o Q 1 \ ^lVfQi \ 2<r)YV^ yi)^K\^>i,imm^ 
ti. Q 1 1 iSctiJ^'Q 1 2(^y- h;6^'2vn::^^$*i. miJg 0 N^^<^*!JS<^^ ^/^-^ I 
NV 27!)^=fiB£$tL-2,o ,^f^5()>'0FFllJ«t 0N^it<7)^l#?r^LTv^*o 
[0 0 5 4 ] 

t. pf-^>^-;K7)FETQ 1;^^'0NL> n f-^ ;K7) F E T Q 2 ^^0 F Fl-^o Lt^ 

^)^$ti:5>o FETQ 1 1*«0FF F E T Q 1 2 75«0 N L. tH*mE*«ftffl!l<^miim 

Hir^Lv^'txT^t^^o ^ ICMO S - FETco-f I NV 1 *3 J:j7I NV 2 

:6^'iE'^(ci&f^L^ I NV 2 (7?ai:t)mJ£3i)>'A;t/mffii::)SD7^:fil {vddtfziig 

n d ) i::|I15E?:a^o 
[0 0 5 5 ] 

-is. 7.^y/'^4^Mi^^J:^t. 13 7 Btc^l-J: ^ ic, mtlO F FlSi*tc#t ti;?)^ 
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c7)M0S-FETQ 1 <7)y - T^nUii^H n di^Mm^fl^tz»f>. -< y ■''i- 9 I NV 1<?) 

n^-V'T^iE^iti'J^liiloT L ^ Oo ^c7?M'•r•^i^ m?IONM(75^J!]S<^-f I NV 

2(7)M0S-FETQ1 l:fe<t?/Ql 2 coM WO N^^l t 19 > CMOS#^<^liim 

1 t t 'S: o T L t 9 o 
[0 0 5 6] 

xm^-f^o m 8 ii^-f-j: -9 ^ I NV 1 i:-f ^^-^ I NV 2 t<7)raT\ m 

iI0NWl^2 A*T> Ky- h AND^tfA-r^o T> K^- h A N D (7)-:^<7) A* 
(i. I NV 1 <7)ai;t?;<)^'ttl&$tL, -e<75«c7)A^)^^^±^ h n-;b'(H-^5()-''tt 

Ts^y^^^^mxii." 0" (nv-7:^(7)0 §:tT) t ? ti^o > ^ n- 

ti. m2X\r4^^iiX^^hi)\ v;^tAL S I$!lfPllII^4 Ortt^i£tt^tiTv^i,3> h 

(75ai^7!»^'T> h AND i: =r> h n - ^v-g-tt^ J: ^lE^^HX^ y ^ I N V 2 <75 

0" Jc@5E?tLi.o 
[0 0 5 7] 

m^\t. [18 ir^tJSI-^MO S-FETc7)^g^^^^^1-o 7>K^-NANDfi^ p f" 
^>^^^;HvlOS-FETQ2 \ ^lXl(^22h. nf-^>^-^>'HVIOS-FETQ23i3j: 
D''Q2 4 MO S -FETQ 2 5*3c):tJ'"Q 2 6 <7)>r^'^^*- ^-Clt^^ tL;&o Q2 K Q 

2 2i3j:O^Q 2 5 <7)V ->^5{)^'mM^- v d d b^W.^^. Q 2 1 i5 J: 0=Q 2 2 K^-f > 
;^>>*ai^Q 2 3 CO KV-r > l^^^^Hx Q 2 3 (7?V-;^;6^Q 2 4 CO Kl^-f ^Jl^^gtt. 
Q2 4<0V-^;i)^'mtI^i^g n dli^i£?tL-i>o Q2 li3J:0=Q 2 4co^- h^i^LT. 
-^<r)Xtih\.X<r>^y \ o-jp^f-T&s-ft^;? jt, Q 2 2;feJ:?/Q 2 3 (7)^- hl^^LT 
{1fi:^OA^Ji: LT^^ I NV lc7){il;tJ;^^*ftl&?tl^o 'SriJ^ 0 9-C{i. -f >^s^- 
^ I NV 2 (0|i^^l^lit&U-Cv^;5,o ^iL^ 7> Ky- b AND<7)M<7)-f > 

I N V 2 i: ^Sffl t T 4) ^V^o 
[0 0 5 8] 

S«#ra-e(i. -ay \xi-)\^'mW" 1" t?*t;&<7)T^ ^ ^ I N v i 

^" (omut. Q2 1;{)^0FF> Q2 2/&^'ON> Q2 3/()^'OFF, Q2 4;i^'ON> Q 

2 5 7!>^'OFF> Q 2 e^&^ONfc'S:*}, 7> K^- h AND<??ai:tJ^^" 0" htah^^yf^ 
I N V 1 <D^t^iS^" 1 " cr)B#lif±^ Q 2 1*^'0F F, Q 2 2;{)^'0 F F^ Q 2 3;0^'ON 

. Q2 4:^^'ONx Q2 5)6^'0N, Q 2 6 ^^'0 F F t l9 , T y ^ f - V k'^Y) (n^W 

1" .b'Sr^^o i<?5J:^l-> 7^^ K^- h AND(^ai;t)li> -^cOA;?:? ^ Rl-co-fit i: 'fc 

[0 0 5 9] 

>/NMtJca|-e(i. 3 > h n - ;i/>g-^^s" O" H@S?ti&(0-e. M0S-FETQ2 
l:6^''ii>t'0NLx M0S-FETQ2 SiS^O^'Q 2 60^- b 5fc^iHg^,'^J^»? tt;!, iJb 
" 1" H@5g?tl^ t7t>6«oT> MO S-FETQ 2 67!»«'tl^ONL^ 7>'Ky- 

b ANDcoai:^:^^'" 0" H@^?tl-5>o X.fzif-^X. %MO'^mM.<D^^(nA y f^- ^ 

) i)mt.h^)i^\ti:.x%. Ts^y ;^^^%\z^\'!i>m%.nti^\^'^x%h^ 

[0 0 6 0] 
[0 0 6 1 ] 
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[0 0 6 2] 

i«7?^0^t: ct 7 1 n ^*^||lEli^<^«figcom?ItiJllP!Ell^tim?I<7)0 N/0 F F ^tOtP 

hm^. '0 X.4 i^Ty-f^mcnm^^T.^ y^'^^mmuw%^-fh(Dx. ^<D^ik:^^y 

[112] >i<7)^§g<^-*WS<75M«r^1-7'n-yi5'|lT'*^o 
[US] ^(7)|§H^(7?-*ifera(7?«fiic^^1-7'n -y ^'H-e^j^^o 

[He] ->:^rAL S I H*3tt2.m?IO N«i:m?IO F FlSl^i: *1ij^S<Jli^1-¥®l2 
[117] v^rALS I(7?mig0N^itfcmii0FFlli«O:*#§|5^3'-e|§4-r^PplM$: 

[US] V- x r A L s I (7)mii 0 N t m?! OFF wg|5^-ell^l£-r ^ f^m^. ^ 

[119] v;^tALS I ^mM0NllJ*i:mii0FF«O:^l^f|5^-C^41-*rm>^.«: 

1 . . • yt-yTUMM-:>;^r A, 2 • • -i^y^rALSK 3 • • • m^J?^$lJ^Sp[l]i^^ 4 

• • • ^N'-y x'j . 2 1 • • • y/NMtiJfPiai^> 2 2- • • ^ ym^. 2 3 • • • e 
DRAM, 3 0 • • • ^^aHIi^v 4 0 • • • T.i' y s.^ ^ T y -/mMm^. 4 2 • 

• • i7vy i^mnm^s 43- • • v-b^ h$ij^^iiig&, 4 4 • • • miJlf|JfP[a^&^ e 0 • 

• • c p u, 9 0 • • • v-9mmu^ 
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